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Motivation 

2010 PARISE findings suggest faster, adaptive radar scanning can: 
1) Improve NWS forecaster ability to warn public of EF0/EF1 tornadoes 
2) Increase tornado lead time: Average 12 min vs 0.76 min 
3) Increase time available for public response  

“When will I get this  
radar data in my office?” 

Are these results repeatable? 
What about null cases? 

More direct data collection methods? 

NWS Forecaster Scientist 



Motivation 
NWS Verification Statistics 
1 January 2008 – 31 October 2012 

EF0/EF1 Tornadoes EF2 + Tornadoes 

# Events 6533 1188 

% Unwarned w/in 
Class 

27.5% 10.1% 

% 0-min Lead Time 
w/in Class 

30.6% 11.95% 

Mean Lead Time  12.5 min 18 min 

Across all events, 24.8% are unwarned, and 93.4% of those 
events are classified EF0/EF1. 



 
2012 PARISE 

 
Objective 
Test whether rapid, adaptively scanned radar data 
aids forecaster ability to make warning decisions 
during tough, potentially tornadic cases 
 
 
• 12 NWS Forecasters working individually 

– 2 per week over 6 weeks (June – Aug) 

 
• 4 supercell events 

–  2 tornadic, 2 non-tornadic    

 
 

To warn or 
not to warn, 
that is the 
question! 



0.5 deg 

2055 – 2120 14 April 2011 
 

Tornadic Cases 

0050 – 0142 UTC 22 May 2011  EF0 & EF1 

0035–0111 UTC 11 May 2010  EF0 



0.5 deg 

2055 – 2120 14 April 2011 
 

2339 – 2358 UTC 22 April 2011 

Null Cases 



Data Collection 

 
 

 

 
Video and screen recordings 

Any products issued 

Case Walk Through Time Line 
 

Work the Event Retrospect of decision process 

Rate Confidence and Workload Demands 

AWIPS2 



0105 UTC 11 May 2010 
Radar Range (hook) = 111 km 

0105 – 0109 UTC   

Path-relative Contingency Table  Point Along 
Tornado Path 

Event Pt 
Warned 

Yes XP 

No YP 

𝑃𝑃𝑂𝐷 =  
 

𝑋𝑃(𝑛)
𝑋𝑃(𝑛) + 𝑌𝑃(𝑛)

1
𝑛

𝑋 + 𝑌
 Traditional 

Contingency Table 

Event Observed 

Yes No 

Event 
Warned 

Yes X Z 

No Y W 



0105 UTC 11 May 2010 
Radar Range (hook) = 111 km 

0105 – 0109 UTC   

𝑇𝐿𝑇 =
 𝐿𝑇(𝑝)1
𝑝

𝑋𝑃 + 𝑌𝑃
 

Path-relative 
Contingency Table 

Point Along 
Tornado Path 

Event Pt 
Warned 

Yes XP 

No YP 



PARISE 2012 Results 

Tornado Lead Time 

 
 

 

 

92% > 12.5 min 

24 min Average Tornado Lead Time 



PARISE 2012 Results 

Tornado Lead Time 

 
 

 

 

14 min Average Tornado Lead Time 
58% > 12.5 min 



PARISE 2012 Results 

Tornado Lead Time 

 
 

 

 

75% > 12.5 min 

18 min Average Tornado Lead Time 



 
 

 

 

100% > 12.5 min 

24 min Average Tornado Lead Time 

PARISE 2012 Results 

Tornado Lead Time 



PARISE 2012 Results 
Polygon POD / Prob. of False Alarm 

PPOD = sum(% Event Warned)/Total # Events 

POFA = # Unverified Warnings / Total # Warnings 



PARISE 2012 Results 
Comparison to WFO Lead Times (EF0/EF1) 

* 

* 

Source: NWS Performance Management Website 



Forecaster Decision Making 

Question: 
What information did forecasters attain from 
the Phased Array Radar data that aided their 
warning decisions and ability to provide  
21-min average lead times? 



Situational Awareness in Dynamic Decision Making 

Level 1  
Perception of 
elements in 
current situation 

Level 2 
Comprehension 
of current 
situation 

Level 3 

Projection of 
future status 

Decision 

Take Action 

Situational 
Awareness 

Adapted from Endsely (1995) 



Situational Awareness in Dynamic Decision Making 

Level 1  
Notices intensification of convergence on strong 
cell at south-end of the line (temporal) 

Sees S-shape in reflectivity and velocity  on back of 
the storm (spatial) 

Level 2 
RFD surge is 
causing an increase in  
convergence and rotation 

Level 3 

Thinks … good 
chance it would 
produce a tornado 

Decides to issue 
a tornado 
warning 

Issues tornado 
warning 

Randy’s SA 
0037–0038 UTC 11 May 2010 

Adapted from Endsely (1995) 



Situational Awareness in Dynamic Decision Making 

Level 1  
East storm: Circulation starts to tighten up a bit. 
Stronger inflow now. Next scan, it is a bit more broad again. 

West storm: Starting to notice … has some weak rotation  a 
weak mesocyclone developing. And it is interacting with the 
storm to the east.   

Level 2 
Thinks western storm is starting to interfere with the 
inflow region of the eastern storm. 

Level 3 

Western storm may 
become dominate.  

Decides to watch 
west storm more 

closely 

Monitors east 
and west 

storms 

Randy’s SA 
23462348 UTC 22 May 2011 

Adapted from Endsely (1995) 



Verification Results 

  1) Use of PAR rapid-scan data by 12 NWS forecasters: 
 
  resulted in 21 min mean tornado lead time for EF0 and EF1 

tornadoes (vs 12.5-min national average) 
 

  resulted in PPODs ≥ 0.75;      75% of PPODs = 1.0 
                       POFAs ≤ 0.5;        75% of POFAs < 0.4 

 
 2) Use of PAR data could provide the public several minutes more lead 
time to protect themselves and their families from EF0 and EF1 
tornadoes, compared to the national average tornado lead time. 

 


